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Alfalfa is the highest quality, highest yielding and arguably the highest value 
forage crop in Kentucky and in the US. It is useful as hay, haylage or pasture for a 
variety of species of livestock. It is well adapted to Kentucky and is an important part of 
the forage/livestock system. 
Alfalfa breeders are actively working to develop varieties that will meet and 
exceed farmer expectations for yield and persistence. In addition, other traits are 
sought after to make the variety meet a special need or to have better marketability or 
attraction to the customer. 
So what will the alfalfa of the future look like? The purpose of this paper is to 
offer some ideas of general direction of major breeding efforts of alfalfa and to make 
farmers aware of what to expect in the near or more distant future. 
Yield. 
Breeders will always make yield a priority. Common sense indicates that very 
little yield can be sacrificed to attain another trait, such as multiple leaves. The 
hybridization process is known to increase yield, but has been hard to make 
commercially practical for alfalfa. For years, breeders have been trying to overcome the 
commercial and practical difficulties in producing hybrid alfalfa seed. Recently, 
Dairyland Seed has released a variety based on this technique, HybriForce-400 and 
others are being marketed as well. Their work has focused on the development of male 
sterile plants that can serve as the female in the matings. Dairyland Seed has indicated 
that farmers could expect 8 to 15% greater yield and that this variety would stand more 
management abuse. Research with hybrids in general compared to conventional lines 
show that hybrid lines in general have found hybrids to perform just over the mean of 
several trials (Table 1 ). Yields of HybriForce-400 were 114% oftrial averages in 
University of Wisconsin work (data not shown). HybriForce-400 was seeded in 
Princeton in 2001, so useful Kentucky data will be available soon. 
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Table 1. Yield of hybrid alfalfas compared to conventional alfalfa varieties (courtesy 
of Forage Genetics) 
Average hybrid 
yield Hybrid yield range 
Establishment year No. of hybrids % of trial mean %of trial mean 
1997 9 102.4 94-105 
1998 8 102.4 99-109 
1999 10 101.5 98-105 
Disease Resistance. 
Breeders have been very quick to incorporate disease resistance into alfalfa 
lines. Kentucky research has recently indicated that varieties need resistance to 
aphanomyces root rot in addition to the 'big 4' of bacterial wilt. fusarium wilt, 
anthracnose and phytophthora root rot. Work continues on trying to incorporate strong 
resistance to sclerotinia root rot into alfalfa lines. Some lines have been released with 
claims and data to suggest resistance. The traditional levels of plant survival. required 
to achieve a resistant ('R') or highly resistant ('HR') rating might not be acceptable 
here. For example, to achieve an 'R' or resistant rating to a disease, a variety must 
have 31 to 50% resistant plants. Losing 69% of plants in the first fall after seeding to 
sclerotinia would be possible with such a variety, which would hardly be acceptable. 
. 
At least one company, America's Alfalfa is 'branding' their process of going 
above minimum industry standards for disease screenings for disease. They designate 
some varieties with 'EV' or '+Z' to indicate varieties developed under this process. 
Tolerance to grazing and traffic. 
In the past ten years, much progress has been made in the development of 
varieties that are tolerant of overgrazing by cattle. Beginning with 'Aifagraze,' several 
varieties have been developed that show marked improvements in tolerance to both 
defoliation and cattle traffic relative to standard hay type varieties. 
Work at the University of Wisconsin indicated that wheel traffic over entire plots 
5 days after cutting reduced yield to 27 to 88% of that where no traffic had occurred 
(Table 2). Breeders have used the grazing tolerance trait as a beginning point to 
develop traffic tolerant varieties. Initial work with Ameristand 403T indicates that 
varieties may have variable tol§rance to traffic (Table 3). A multi-state traffic tolerance 
trial is underway to study this trait. The University of Kentucky is one of the 
participating institutions, with trials to be seeded in Lexington in the spring of 2002. 
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Table 2. Alfalfa yield with wheel traffic expressed as a percent of yield with no wheel 
traffic 
Days between 
Site cuttings Cut 1 Cut 2 Cut 3 Cut4 Total 
Arlington, WI 21 97.1 49.0 48.3 26.9 63.0 
Napier, lA 21 107.8 30.1 54.0 87.7 80.3 
Arlington, WI 35 103.8 80.8 70.9 87.4 
Napier, lA 35 103.4 38.2 49.6 68.9 
Source: Dan Undersander, Universitv of Wisconsin 
Table 3. Effect of wheel traffic and variety on alfalfa yield. 
Variety Avg yield under 
wheel traffic (2 yr) Percent yield reduction 
AmeriStand 403T 4.23 -6% 
1 4.03 -11% 
2 . 4.00 -9% 
3 4.00 -17% 
4 3.83 -19% 
5 3.77 -14% 
6 3.70 -22% 
7 3.69 -16% 
8 3.59 -21% 
9 3.49 -23% 
10 3.46 -21% 
Cooperative Testing: Univ. of WI! America's Alfalfa 
Final Results- 2 Year Yield Under Wheel Traffic Study 
Locations: Arlington, WI & Ames, lA Trials Seeded: April 2000 
Taste. 
It is a stretch to say that breeders can measure how well alfalfa tastes directly. 
However, work on nutritional content is continuing. W-L Research has developed 'HQ' 
lines that have been screened for increased digestibility within trifoliate alfalfa. 
Syngenta (previously NK, Northrup King) has continued to market multi-foliate varieties 
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of alfalfa. Both breeding strategies will increase the quality of the standing alfalfa 
(University of Kentucky, unpublished results). 
r 
Look. 
The 'look' of alfalfa fields may change drastically in the next several years with 
the emergence of alfalfa varieties with 'Roundup Ready' (RR) technology. Mark 
McCaslin with Forage Genetics has incorporated the 'RR' gene into alfalfa and 
commercially viable lines of alfalfa are being tested. These future varieties show 
excellent tolerance to high rates (3 qt per acre) of Roundup as seedlings. In addition, 
breeders report little or no 'yield drag' with the RR trait such as has been observed in 
soybeans. However, little independent testing has been done. Varieties are expected to 
be available in 2004. 
The challenge to Roundup Ready alfalfa seems to be in passing the regulatory 
hurdles. In addition, very little progress has been made on how this technology will be 
licenced out to companies and farmers. 
Finally, better resistance to pests can keep alfalfa fields looking greener. This 
effect would be far from cosmetic. For example, better resistance to leaf diseases 
would keep more leaves in the canopy, increasing the protein and energy content of 
hay and pasture. Increased resistance to insect pests like the alfalfa weevil and potato 
leafhopper would have dramatic effects on leaf yield, total yield, as well as protein 
content. 
Future thoughts. 
Alfalfa has much untapped potential. It has been studied as a means of 
generating electricity and for other uses. It may be a surprise to know that researchers 
at the University of Kentucky hold at least one patent on the production of extra 
vitamins (such as A, D, and E) with genetically modified alfalfa. Over time, alfalfa has 
met and overcome almost every challenge it has faced. With its high yield, ability to be 
manipulated to increase resistance to new or emerging pest pressures, and its ability to 
be genetically modifed, alfalfa shows promise to have the flexibility and ability to 
continue to be the most profitable forage crop in Kentucky. 
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